


D I S T R I f 3  I I  T I O  N 

USOOE 
Albuquerque Operations Off ice  
Health Protect ion  Branch 
P. 0. Box 5400 
A1 buquerque, NM 87115 

C. L. Soden 

USDOE 
Rocky F l a t s  P lant  

A. E. Whiteman 

USEPA 
One Denver Place - Su i te  1300 
999 - 18th Street 
Denver, CO 80202-2413 

Dr. M. Lammering 

Colorado Department of  Health 
4210 E. Eleventh Avenue 
Denver. CO 80220 

G. Broetzman M. L. Hanrahan 
A. Stewart A.J. Hazle 

D i v i s i o n  o f  Environmental Health 
Boulder Ci  ty lcounty Health Dept . 
3450 Broadway 
Boulder, CO -80302 

8. E. M i l l e r  

City o f  Arvada 
U t i l i t i e s  D i v i s i o n  
8101 Ralston Road 
Arvada, CO 80002 

S. Daniels  

Colorado Water Conservation Board 
823 State Centennial Bu i ld ing  
1313 Sherman Street 
Denver, CO 80203 

N. C. Ioannides 

Jefferson County Health Department 
260 South K ip l inq  

City o f  Broowfield 
No. 8 Garden Of f i ce  Center 
Woomf 1 el  d, CO 80020 

K. Kochevar 

O f f  i ce o f  C i t y  Manager 
C i ty  o f  Boulder 
P. 0. Box 791 
Boulder, CO 80302 

J. Piper C. R. Rudkin 

City o f  Northglenn 
10701 Melody Dr i ve  - Suite 313 
Nort hgl enn ,- CO 80234 

V. Hawker 

C i ty  o f  Westmi ns ter  
3031 W. 76th Avenue 
Westminster, CO 80030 

W. Christopher 

Rocky F l a t s  Monitoring Committee 
c/o Resource Associates,  Inc.  
1700 L incoln  St./ Su i te  3711 
Denver, CO 80203 

R. Ke l ley  

Westi nghouse Idaho Nuclear Co. 
P. 0. Box 4000 
ICPP-630 
Idaho F a l l s ,  I D  83403 

0. R.  Alexander 

A i  r Pol 1 u t i  on Control Spec. 
c/o Colorado Dept. of Health 
4210 E. Eleventh Avenue 
Denver, CO 80220 

H. Co l l i e r  

So lar  Energy Research I n s t i t u te  
1617 Cole Boulevard 
Golden, CO 80401 

R. Dawson 
Lakewood, CO' 80226 

nr. C. M i l l e r  



In terna l  D i s t r i b u t i o n  
Rocky F l a t s  P l an t  
J. L. Abrams 
M. R. Boss 
G. W. Campbell 
L. E .  Coldren 
G. c.  DeCullo 
K .  3 .  Freiberg 
R. L .  Henry 
C .  R. Hodgin 
0. 0. Hornbacher 
0. N. I k l e  
C. R. Lagerqu i s t  
G. Langer 
G. R .  Langheirn 

C. M. Marsh 
M.  L.  Pa r i c i o  
G. L .  Potter 
C. R. Rose 
D. J. Sanchini 
G. H. Setlock 
G. A. Towne 
J. M. West 
EMF 
I R F - L 1 bra ry 

- R .  A. Link 





Month 

Table I. 1987 Plutonium and Uranium Airborne E f f l u e n t  Data  

P1 uton i  um Urani  urn 
Re1 ease CMax Release CMa x 
(UC1) ( p c i  /m3) { U C i  1 (pCi  /m3) 

0.133 + 0.0152 21 -24 - 0.047 + 0.0082 - 14 33 

1.36* 0.095 - + 0.0155* 2.14 0.017 - + 0.0013 

CY 1986 

January 

February 

March 

Apr i  1 

May 

June 

J u l y  

August 

September 

October 

November 

December 

Year t o  Date 1.36* 0.095 - + 0.0155* 2.14 0.017 - + 0.0013 

* Incomplete Data 
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Table I .  1986 Plutonium and Uranium A i  rborne Ef f luent  Data 

Month 

CY 1985 

3 anuary 

February 

March 

Apri 1 

May 

June 

Ju ly  

August 

September 

October 

November 

December 

Year t o  Date 

P1 utoni urn Urani um 
Re1 ease CHa w Re1 ease CMa x 
(UC1) 

9.11 

2.30 

0.62 

1.30 

0.79 

0.63 

0.57 

1.35 

0.71 

1.60 

2.09 

1.64 

0.73 

14.33 

0.156 - + 0.0303 

0.047 - + 0.0082 

0.002 - + 0.0003 

0.008 - + 0,0012 

0.019 - + 0.0042 

0.009 - + 0.0018 

0.003 - + 0.0015 

0.004 - + 0.0008 

0.004 - + 0.0004 

0.005 - + 0.0006 

0.008 - + 0.0018 

0.006 - + 0.0008 

0.003 - + 0.0003 

0.047 - + 0.0082 

(uc1) 

38.24 

2 -44 

1.48 

1.04 

1.87 

2 -71  

2.21 

2.62 

1.12 

1.16 

1.87 

1.49 

1.23 

21.24 

(pc1 /m3) 

0.924 - + 0.0206 

0.007 - + 0.0007 

0.009 - + 0.0007 

0.004 2 0.0003 

0.008 - + 0.0009 

0.133 - + 0.0152 

0.006 - + 0.0006 

0.012 - + 0.0011 

0.011 - + 0.0010 

0.007 - + 0.0008 

0.089 - + 0.0081 

0.008 - + 0.0008 

0.007 - + 0.0008 

0.133 - t 0.0152 
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Month - 
CY 1985 

January 

Feb rua ry  

March 

Apri l  

Table 11. 1987 Tritium and Beryl l ium Airborne E f f luent  Data 

0.218 36700 - + 950 0,1299 0.00053 

0.005 410 - + 180 0.0276 0.00042 

May 

June 

July 

August 

September 

October 

November 

December 

Year t o  Date 0.005 410 - + 180 0.0276 0.00042 

NOTE. Beryl l ium measured at  the remaining 36 l oca t ions  was below the 
screening level  of  0.1 gram per month, 
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JANUARY 1987 

Table 111. Plutonium at Selected Onsite Ambient Air Locations 
( 12/23/86- 1 /2 7/87) 

?. 
Concentration (pCi/m') 

Lower Upper 
Confidence Poi nt confidence 

Location - n V ~ I  ume(m31 Limit Estimate limit 

s-5 2 38,000 0.000029 0.000034 0.000039 
S-6 2 35,000 0.000029 0.000035 0 . 00004 1 
s- 7 2 35,000 0 .OOO 178 0.000206 0 .OO0234 

- S-8 2 37,000 0.000397 0.000445 0.000493 
s-9 2 39,000 0 .OOO283 0.000319 0.00035 5 
s-11 1 7,000 -0.000009 -0.000001 0.000007 
S- 18 2 34,000 0.00001 1 0.000015 0.000019 

NOTE: Total long-lived alpha at the remaining 16 onsite ambient air 
samplers was below the screening level o f  0.01 pCi/m3. 

Table IV. Tritium in Ambient Air 
(01/06/87 to 02/03/87) 

Poi nt +/ - Condensed 
Ai r Estimase Error Water Vapor 

Location - n ~olume(m~) (pCi/m (pCi/m ) (ml s) 

s-4 4 92 -0 002 0.53 
s-5 1 a -0.28 0.33 
S-16 3 33 -0.19 0.57 

126 
7 
47 

I 
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JANUARY 1987 

Loca t i on 

S-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

n 

1 
1 
1 
1 
1 
1 -  
1 
1 
1 
1 
1 
1 
1 
1 

- 

Table V .  Plutonium i n  Perimeter Ambient A i r  
( 12/23/86-01/20/87) 

3 Concentration( pCi /in ) 
Lower WPer  

Confidence Po in t  Conf 1 dence 
Vol ume(m - ) Limit E s t  1 mate Limit  3 

27,000 
27,000 
32,000 
28,000 
31,000 
26,000 
29,000 
32,000 
31,000 
33,000 
29,000 
26,000 
29,000 
27,000 

-0.000001 
0.00000 1 
-0.000001 
-0.000003 
-0.000003 
-0.000001 
0.000001 
0.000001 
-0.000001 
-0,000001 
-0.000001 
-0.000002 
-0.000002 
-0.000002 

0.000001 
0.000003 
0.000001 
-0.000001 
-0.000001 
0.000001 
0.000003 
0.000003 
0.000001 
0.000001 
0.000001 
0 .oooooo 
0 .oooooo 
0 .000000 

Mean Po int  Est imate = 0 .oooca1 

i 

Yl 

0 .000003 
0.000005 
0 .OOOOO3 
0 .ooooo 1 
0.000001 
0.000003 
0.000005 
0.000005 
0.000003 
0.000003 
0.000003 
0.000002 
0.000002 
0.000002 

1 

- Page 8 - 



Locat i on  

Marshal 1 
Jeff co A i  rport  
Super i o r  
Boul der 
Lafayette 
Broomf i e l  d 
Walnut Creek 
Wagner 
Leyden 
Westmi n s te r  
Denver 
Go1 den 
Lakeview Po i  nte 
Cotton Creek 

JANUARY 1987 

Table V I .  Plutonium in Community Ambient Air 
( 12/24/86-01/21/87) 

n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

Mean Po int  Estimate 

I .  

3 Concentration(pCi/m ) 
Lower Upper 

Confidence Po int  Conf i dence 
V ~ I  ume (m '1 Limit Estimate L imi t  

22,000 
28,000 
25,000 
31,000 
27,000 
25,000 
32,000 
30,000 
31,000 
25,000 
26,000 
28,000 
36,000 
31,000 

-0.000002 
-0.000002 
-0.000001 
-0.000002 
-0.000002 
-0.000002 
-0.000003 
-0.000002 
-0 .000003 
0 .oooooo 
-0.003001 
-0.000003 
-0.000001 
-0.000002 

0 .oooooo 
0 .oooooo 
0.000001 
0.000000 
0 .000000 
rl.000000 
-0 .r300001 
0 . 000000 
-0.000001 
0.000002 
0.000001 
-0.000001 
0 .oooooo 
0 .oooooo 
0 .oooooo 

0.000002 
0.000002 
0.000003 
0.000002 
0.000002 
0.000002 
0.000001 
0.000002 
0.000001 
0.000004 
0.000003 
0.000001 
0.00000 1 
0.000002 

1 
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JANUARY 1987 

Table V I I .  Water Sample Resu l t s ,  Rad ioac t i ve  Parameters 

Ho ld ing  Pond Outfall ( p C i / l )  

l o c a  t i o n  P1 uton i  um Uran i um Ameri c i  urn 

Pond A-4 

No Discharge 

- 
Pond B-5 

0.00 + 0.06 

0.00 + 0.06 

01/13/87 - 01/16/87 0.02 - + 0.02 6.5 - + 0.7 - 
Average Concentrat ion 0.02 - + 0.02 6.5 - + 0.7 - 

Pond C-1 

01/02/87 - 01/09/87 0.001 + 0.004 0.8 + 0.2 0.00 + 0.01 
01/09/87 - 01/16/87 0.001 0.004 0.09 ‘7 0.03 0.00 T 0.01 
01/16/87 - 01/23/87 0.010 0.005 0.7 ‘i 0.1 0.02 i 0.01 
01/23/87 - 01/30/87 0.03 0.01 0.2 ;i: - 0.1 0.01 T 0.01 

Average Concentrat ion 0.010 - + 0.003 0.4 - + 0.1 - 
- 

0.008 + 0.005 

Pond C-2 

No Discharge 

Walnut Creek a t  Ind iana  

01/13/87 - 01/16/87 0.03 - + 0.02 

Average Concentrat ion 0.03 - + 0.02 

0.00 + 0.01 

0.00 + 0.01 

1.4 - + 0.1 - 
- 1.4 + 0.1 - 
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JANAURY 1987 

Table V I I I .  Water Sample Resu l ts ,  Radioactive Parameters 

Reservoirs  (pCi/l) 

Locat i on P1 utoni um Urani urn 

Great Western I* 0.000 + 0.005 1.8 + 0.2 
Stand1 ey 1* 0.003 - 7 0.005 1.6 - 0.2 

Community Tap Water (pCi/l ) 

Location - n P1 utoni  urn Urani um 

Boulder I* 0.004 + 0.005 0.3 + 0.1 

Westminster 1* -0.001 -7 - 0.005 0.7 - 0.1 
Broomf i el d I* 0.01 7 0.01 1.1 T 0.2 

Ameri c i  urn 

-0.01 + 0.01 
0.01 - 0.02 

Ameri c i  um 

0.01 + 0.01 
0.00 0.01 
0.00 T 0.01 - 

* Plutonium, uranium and americium analyses were performed on one sample 
composited from four  weekly grab samples. 
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JANUARY 1987 

I 

Table I X .  Water Sample Resu l t s ,  Radioactive Parameters 

T r i t i u m  (pCn/l) 

Locat ion - n 'MI n i  mum 'Maxi mum 'Aver age 

Pond A-4 0 
Pond 8-5 4 
Pond c-1 4 
Pond C-2 0 
Walnut Creek a t  Indiana 1 
Boulder 4 
Broomf i el d- 4 
Great Western 4 
Stand1 ey 4 
Westmi nster 4 

-400 + 400 
0 7 400 - 

-200 + 400 

-200 T 400 

-200 400 

-200 'i 400 

-200 T 400 

0 T 400 - 

- Page 18 - 

= 

No Discharge 

No Discharge 

200 + 400 -100 + ZOO 
300 'i 400 

-200 + 400 -200 + 400 
500 'i 400 100 200 
100 7 400 0 '7 200 
300 T 400 0 200 
600 7 400 100 'i 200 
400 T 400 

100 T - 200 

200 - T 200 

- i  



JANUARY 1987 

Table  X.  Water Sample Resu l t s ,  Nonrad ioact ive  Parameters 

N i t r a t e  ( a s  N) a t  Great Western Reservo i r  

Sample Date Nitrdte (as N) (mg/ l )  

1/08/87 
1/15/87 

1/29/87 
i i w a 7  

(0.2 
c0.2 
<o .2 
<o .2 

N i t r a t e  ( a s  N) a t  Standley Lake 

Sample Date  N i t ra te  (as N) (mg/l) 

1/08/87 
1/15/87 
1/22/87 
1/29/87 
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JANUARY 1987 

Table X I .  NPDES Permit Water Sample Resu l ts  

Discharge 001 (Pond 8-3) 
No Discharge 

Par amet e r 
Biochem. Oxygen Demand,S Day mg/l 
Total Suspended Soi  Ids  mg/ 1 
Nitrates  as N mg/ 1 
Total Chromi urn mg/ 1 
Tot a 1 Phosphorus mg/1 
O i l  and Grease, Visual 
Total Residual Chlor ine mg/ 1 
Fecal Co l i  forms #/lo0 m l  

PH 

Discharge - 002 (Pond A-3) 
No Discharge 

Paramet ers  
N i t rates  as N 

PH 

Dischar  e Limitations 
30-Day Dai + y 30-Day' D a i l y  
Average Maximum Average Maximum 
No Discharge 10 25 

30 NA 
10 NA 
0 -05 0.1 
a NA 

- NA NA 
NA 0.5 

200 NA 

Minimum Maximum Minimum Maximum 
S.U. 6.0 9 00 

mg/l 

30-Day 
Average 

Discharge Limi ta t1  ons 
Da i l y  30-Day* Da i l y  

Maximum Average Maximum 
10 20 

Minimum Maximum Minimum Maximum 
S.U. 6 .O 9.0 

Discharge 003 (RO P i l o t  Plant)  
No Discharge Discharge L imitat ions  

Minimum Maximum Minimum Maximum 
PH S.U. No Discharge 6 .O -KO-- 

Discharge 004 (RO Plant)  
No Discharge Discharge L imitat ions  

30-Day Da i l y  30-Dayf Da i l y  
Average Maximum Average Maximum 

Total Suspended Sol i d s  mg/l No Discharge 15 25 
Total Organ1 c Compounds mg/ 1 22 30 
Total Phosphorus mg/ 1 8 12 
Nit rates  as N mg/l 10 20 
Total Chromi um mg/l 0 .os 0.1 
Total Residual Chlor ine mg/l NA 0.5 

7-Day 30-Day 7-Day 30-Day 

Fecal Col i  form 
Average Average Avera e Avera e 

#/lo0 rnl ++ 
M i  nimum Maximum Minimum Maximum 

PH S.U. 6 .O 9 .o 
* This  l im i ta t ion  appl ies  when a minimum o f  3 consecutive samples are 

taken during separate weeks. - Page 20 - 
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Tables X I .  NPDES Permit Water Sample Resu l t s  (Cont 1 nued) 

Discharge 005 (Pond A-4) 
No Discharge 

Pa ram t e r  

PH S.U. 
N i t r a t e s  as W mg/l 
Nonvolat i le  mg/ 1 

Suspended Sol  1 ds  

D i scharge 006 (Pond 8-5) 

Parameter 

PH S.U. 
N i t r a t e s  as N mg/ 1 
Nonvol at  11 e mg/ 1 

Suspended So l  1 ds 

Discharge 007 (Pond ‘-2) 
No Discharge 

Parameter 

PH S.U. 
N i t r a t e s  a s  N mg/ 1 
Nonvol at  i 1 e mg/l 

Suspended s o l i d s  

n - 

n 

4 
4 
4 

- 

n - 

‘MI n i mum ‘wax I x:m ‘Av e r a  g e 

No Discharge 

‘Minimum ‘Maximum ‘Average 

7.8 8.2 - 
2.3 2 .a 2.5 
0 .o 18. 6.2 

‘ ~ i  n i mum CMaximurn ‘Average 

No Discharge 

Table X I I .  Water Sample Resu l t s ,  Nonradioact ive Parameters 

Walnut Creek a t  Indiana Street  

Pa ramet er  - n n i  mum ‘Maximum Average 

PH S.U. 6 7.8 8.1 
N i t r a t e s  as N mg/l 6 0.5 2.8 1.6 

C 

mg/ 1 

Total Voluve ( g a l l o n s )  = 5,392,000 
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Table X I I .  
D a i l y  Flow nata Recorded a t  t h e  

Ponds A-4 and B-5 dur ing  January, 1987 
Walnut Creek a t  Indiana Gauging S t a t i o n ,  

reeh a t  
- Date Ind iana  ( g a l l o n s )  

1/05/87 
1/06/87 
1/07/87 
1/08/87 
1/09/87 
1/ 13/87 
1/14/87 
1/ 15/87 
1/ 16/87 
1/19/87 
1120187 
1/21/87 
1/22/87 
1/23/87 
1/26/87 
1/27/87 
1/28/87 
1/29/87 
1130187 

- - 
- - - 

975,000 
1,782,000 
1,519,000 

66,000 
456,000 - - 

- 
- 
- - - 

330,000 
264,000 

Tot a1 
Vol urne 5,392,000 
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Ponc H-5 
( g a l l o n s )  

- 
- - 

657,000 
604,000 
660,000 - - - 

- - - - 
- 
- 
- 
- 

1,921,000 



Date - 

1/05/87 
1/06/87 
1/07/87 
1/08/87 
1/09/87 
1/12/87 
1/13/87 
11 14/87 
1/15/87 
1/16/87 
1/19/87 
1/20/87 
1/21/87 
1/22/87 
1/23/87 
1/26/87 
1/27/87 
1/28/87 
1/29/87 
1130187 

Total  Volume 

Table X I 1  I. 
Daily Flow Data Recorded at 

Ponds C-1 and C-2 dur ing  January,  1987 
(Woman Creek) 

Pond C-1 Pond C-2 
(gallons) ( g a l  1 ons) 

1,486,000 
1,048,000 
688,000 
732,000 
606,000 

2,056,000 
686,000 
670,000 
548,000 
616,000 

1,962,000 
610,000 
626,000 
580 , 000 
644,000 

2,092,000 
728,000 
652,000 
684,000 
752,000 

18,466,000 - 
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